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0002 

[fllSSiXH 2002.10.23 

s§] M^i ^ioimbi sei ±um ^ mmm& one 

[srssi S^gS] non-volatile memory device to protect floating gate 

FROM CHARGE LOSS AND METHOD FOR FABRICATING THE SAME 

[.as en 

[§?!2I2E] 1-1998-104271-3 
[GHEiej] 
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°1 7flAl^Cf. 7]^: #ofl 3g«gtb 1=H^ #5.^ TllolE 5^<y#^- #7l 1" 
S.^ TflojE A}o }^ 7 }#-Qr ^Z^H B^l* S^al, #71 H31*l ^ #7] 

TfloiH e^-oi# AVo]^ ^(gap)ofl i*} fl^ ^ 3^4. # 

^ Sl^^l *1 *>£^- «H #71 ^gBj-g- #*}*1 #5.^ TflolHS. ^*Kr 

£ 2c 

B3!*l, «1 3 ^# , #sL^ 711 olH, eBt TflolH, ^ ^ 
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{NON-VOLATILE MEMORY DEVICE TO PROTECT FLOATING GATE FROM CHARGE LOSS AND METHOD FOR 
FABRICATING THE SAME} 

5. la ^ £ lb^r NOR^ ^-2:^ « M-Ehfe ^2 ^ ^-7>s]S£, 

J£ 2a £ 2j^ afll ^Al^ofl 4^- NOR ^ "112.5] . 

5- 3£: *fl2 *UHH rq-S. Hi uflS.^ M-B}vfl^ 

2 5^r XI 4 ^HH 4€- ^12S] Xl^U-i- M-iM^r 

*2*£^ ^jS. Jf^-ofl cfl*> -^JlS] ^ 
2 : 7l^r 4 : B^alo^ 

8 : ^V^l^ 12 : ^^nj- 

18 : *>=n>^- S ni- 22 : f-S.^ 7flo]E 
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28: TlMB^ ^<£^ 



34 : ^^5}o] 



40 : 



42 : t3lB^<y 



#*HH cflolE].^ ^7l^ ^(electrical charge)7> 71] 
ol^oil ^^^o,s^ ^^>^4. 1"^, n-^fl^ EEPROMCElectrically Erasable and 

Programmable Read Only Memory) TlHH^l $.*}7} E.^*)^ 

^lS-Bl a]s]^ 3g 7 ]. 7 ]^o_^i=. ^ cfl*M 

-g-^# 6 *M- *f ^ 7) ^-(endurance) 4 TlM^l ^*>^ 7] ^(charge 

retention)^ 9X^. ^S. 4^°lH ^S]-^ ^ 

o\] H 7l^o] ^t^cf *7f^r #5.^ TllolHl- <?ltr 

^ 711 HI- #ei*Hr ^^H] 3WRr 0 ^o]^( oilmen o]^-)ol 711 o]E 

5. S^VSH feHJ TllolEofl ^^5] ^ 71-1-4 ^^-f-O.S.M| TllolHollAi^ 

^ ^u], o}^ ti]^^ ^a.^ ^-^o^ ^ ^ ^(charge retention 

capability)-!: 7^>Al^lcf. 
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o]2\i& ^ X^># fJ-X|*M alfl*^ °flS-El 7112: 

*Kr ^ #3H*| #o]^ 53 o] ^A^H, ojofl fl^ TflolB 

^^M- #5.^ 7flolBS ^°]SL±r W^rC^^itfl, H+, K+, Na+ -f-)^ 

d) €-S-tr €^ 7fl^7> #<H#7fl SHI Tfl^lH ojol^-ojl 

^ Ji* ^¥ ^Jltr &*Wth 

^o)^-B\ ^j^l- Bj-fe- TIME ^ofl ^ nV^ ^ ^Rr 

y o V ^4 #5.^ TflolB <£°1£ B^(trap) ^-§- ^ 7flB-l%#-8- 

^>-8-*Vfe w o v ^°l ^ 7fl&l*y^£: PSGCPhosphorus. doped Si'licate Glass).^-, 

BPSGCBoron-Phosphorus doped Silicate Glass)^, PTE0S(Phosphorus doped TetraEthyl 
OrthoSilicate) <+SHh BPTEOSCBoroPhosphorus doped TetraEthyl OrthoSi 1 icate) 

^ £±£^3%. ^l(P)ol £3g^ n|o. S ^^tb^. 7flE^# lfl£) °1(P)^ TflE^ 

^(gettering) Jl2}-7> «>1# oj.g-.g- iS^o. 3.4*1 o}-^ o]£-o] m.£_*$ 7)]o]^.5. 

^rS.^ TflolHS. Sf^}£]^ 3* #*)*Hr #^§^8: *8^*Hr H o V ^^-S^ nl^Jj-S^Ji 
*H6, 287, 916Jl<H1 "METHOD FOR FORMING A SEMICONDUCTOR DEVICE USING LPCVD NITRIDE TO 
PROTECT FLOATING GATE FROM CHARGE LOSS"^ ^l^S. 7lH^ «]. ^cf. 

til^^ nil S. 21 ^A]7l7l TflojE ^ofl ^ 7)1 E^ 

°J*f^ y o v ^-°5.^ ol^^^-a. ^15,940,735^^1 "REDUCTION OF CHARGE LOSS IN 
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NONVOLATILE MEMORY CELLS BY PHOSPHORUS IMPLANTATION INTO PECVD N I TR I DE/OXYN I TR I DE 
FILMS"5Hr ^l^S. 7flA]^ v\ ojcj-. 

<19> *V^ ( nfls.^ #*HH .^s^r ^Sj^ ±*\ 33* 

LOCOSCLOCal Oxidation of Silicon) ^ tflAlofl ST I (Shal low Trench Isolation) 
A>-g-£|ji ft ^. LOCOS ^^HHtt #3*rfe 

*rMl STI ^^l^ife B^^l« ^€(gap-fill)*>fe CVD(Chemical Vapor 

Deposition) -ttS^-i- A r -8-*rjl ftz\. ^^(gap-f i 11)^^-^ ^S)-^ 

*H D ^£7} ^ (porous) t}%=£] i^cf. xvs^^-o] 

<9=<>l£-£- B^l* ^Kgap-fill)SrJl CMP (Chemical Mechanical Polishing) 

-8- ^ nfl7fl^ls.*H TflolBS ^^MH ^*>« £^}7fl «H iL^ ^ 

<20> M, «Vi^ o. aJ- 7 ]^ ^-o. o. ^s}7] 3*M 91%$. %SL3., t\-<&& ^ilJL 

<21> S-^o. ^^ 7 ] ^*>c^ ( .S. igj-t^o. e^o} 7^( gap - fill ) ^o^o] ^3 
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(trap site)* ^t^. 
<22> ^Isj-Tlli^ ^. ^-^0) ylfl^ nfla.^] *j-*jo} ^aj-ttj o. ^ ^ ^ 

#5.^ 711 o)E e^** 0 H^1, ^"71 TflolH ^°]# 

^^V«^ ^Sr^, #>1 ^ ^"71 711 °1H SKll" A>o]o^ 

'JCgapHl ^9 7 J€ H&nSr ^^W. ^-71 ^O^ofl °1 ^ 

^ ^ 0 l^r* 7llDl^^7l ol^oj^cf. ^7l o] (p) 

^ *)~§-*H, ol^r^S] ^1M^}7> lOOKeV >33HH l.OxlO^/cm 2 
°1 °l^^°JSl -f-A>^ <H(Rp)fe- ^-71 #5L*§ TflolE ^olo] ol^Jf^-oH 

^*1*>.£^- «H ^71 *4<$n-ir TflolBS ^*Rr ^l^r 

7fl 7fl ^ ^^JS, #7l £^n> ^ ^-7] 711 olH ^°J^- 

<23> a*V, M. ^-x^oll 4# «1#1^ "\}5.£{ ^ 71^1 <^ -i- ^ ^ ^ e^*) 

^^.cg^ol afl^^cf. a o V 7 ] ^-^crfo} ^<^^ #ofl 7flolS7> ^-71 

TllolH ^ ^-71 H^l^l «|-EL<3^ ^l = 5}o]ol 7>S^m^. #7l TlM^ 
°fl 91^^ ^7} € = <3°Hm <?](P)^S. oj^oj 3^ t|^<£ tUd^^o] *g 

< 24 > #^tr ^-3, ^HJ# ^ #3£r 5L^*r 4^-^ A oMlt!- -f-*} 
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<25> ^AlofloflA^ NOR Wl^l^ #*lS} »1 2^*11 

3M*1<&. NAND ^ ^Sl- nflSEl #*H*|;£ ^-^ol ^-g-Sj ^ 

<26> £ la^r NOR^ ^ 4bM^ , £ o)o\) tfl^. ^7>^^£o] 

<27> £ la» ^S*}^, %#<g^ ^*Hr €^^^(12)^1 Hfl^l€4. ^og^o} £. 

^ ^^°fl^ ^o]H(22)7V wfl^l^cf. #71 *# <3<3 £ #71 #S*y 7llolH(22) 

4°Hfe £ i s. H^^l 7fl7fli|ol ^Cf. #7l #5.^ 7llolH(22)^r #7l ^^^^(12)4 
^ (over lap) Si ol o}t}. #7l 7lMH(22) * ^2=^(12) 4fl« 7>S*1 = 

^ *|S.^(34)<>1 wfl^lslol §10.0!, #7l (34H #71 f-^ 7flolH(22)« 7} 

3. *l=^f <^<* o. E^A^oj sE-g. 7flolH7> ^cf. #71 7flolB(22)s|- #7l 
est 71MB *><>Hl^f TflolB^V ^^<ol 7fl^£l<H $>m. #71 $U=eKl(34)Sl <8= # 
i£o] %A^cg^ o. «.^ # oi oj^cy^oi iii ^^ (36) ^ c eflo] ^^(38)ol tifl*l £ 

4. #71 = 31*] <8<3(38)°fl*r #71 4|£L2j-S!(34)4 ame|-^(42)4 
^Sl^ 3.^(40)01 Bfl^l^cl-. 2E*j-*fJr '35' ^-.-f- ^^^}7l v\ + EL n 

<28> ol^> ( i^o} a}^^ -M^HHl 4^ NOR ^ t)]^^-^ ^j^^ 

<29> £ 2a vfl^l £ 2j^r ^Sl afli ^AHlofl rcfs. N0 R wlfl^ v\}S.b] #*1 
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£ 2a# #2:*}^, 7}%(2) #°11 *l<d^(4), #3.^ 711 °1H 51^ ^(6), 

^ ^^i^]^(8)# ^Hl^S #7l B\M ^^U)^ ^^ILS- 

Q ^ 91<LV], #7l fS^ TflolH H#^(6)£r #^^^^n|o. s ^ ojo. 

^, #71 <a^^i^-(8)^ ^ntsmcLs. ^ 91^. #71 ^^>7^m- 

(8), #7] <5>Jjt- s-s.^ TllolH £.3^(6) ^ Ei^ ^^^(4)# #71 71^(2)^1 S^* 

^HH^ Alzl-^H *H?- TflolH e}ol( 6 )^; #71 *}^f 

TflolB ^<?l(6)^r 51^°1H £o) y^ofl 5^*V el-o]olcf. 7)1^*H 

#71 ^ TlloiH e}^l(6) Aj-ol^ 7l^;(2)# ^Zf*H H^^l(10)# 

^, tb ^ a>^1 AlZ}- ^-£3. ^ TflolB 51*1^(6)* sflE-l^^ ^AHi ^ 

71- 331- 3tr H 31*1 (10)1- *§#^-t]-, 

£ 2b# #71 H^UlO)* *fl-*M #7} ^^XlnV 35flBi(8)^ . 

#-^» (gap-fill) ££«q-fr #7l ^o^o. s).*J- 7 1a o v 

AV-g-*V<^ ^s^^.^. ^ij- ^ ^tcf. o]o]^ t CMP(Chemical Mechanical Pol ishing)-!- 

^r^H #71 *£<£n-ir #71 Bfl^( 8 )ol J^jg tcfl?}^ ^E^H^o} # 

7l B31*l(10) 31 #71 ^ #3L<D TllolH eb^(12) A}olo]l ^ ^^^-(12)^- 
^14. °1^- ^ i7> zJb} « 0 v^^ 7>7l^^^ ^ B^l (Self-Aligned Shallow 
Trench Isolation, o)*}, SA-STI )^:n. tr^K SA-STI^- Jl^S^ ^ <H 3]°1 (high density 
cell array)* ^^Hr y o >l 3°-S*) ^sfl^ ST I (Shal low Trench Isolation) 3^1 
7f gr°r*l tt ^^l (corner thinning) ^ <fflB(dent )7> ^*r^ sfl^^ ^ ^cf. 
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<32> £ 2c# %^*>^ ( #7] ^ £<&*t(12)o] 7]* ^ofl <?1(P) Ol-Sr^^^ 

•^Altbcf. SUg-^jL '13'-£r <?](P)ol o),£_^oj 3 u^uflcf. #7) ^ ^^^"(12) 

<H|^ CMP t^o] o]^ <^ol^ ^--B-^- oio c j ) o]^^ * 

TlMB 5foi(6)o.5. «3=°1** ^. 7 ] ^ ^<£^(12H1 

°J(P)AS o]^og^ H ojrol^Sl S^(trap) « ^5£^r 7ll^#* *8^«H 
TflolH^ ^ 1$ -, 7 >a1^ ^ ojcf. oi (P ) ol^ -oi^ oflui^7> lOOKeV °}*\ 

2) ^^HH 5L^^ 1.0xl0 13 /cm 2 e>l#o] # 7 j ^ ^^^(12)^1^^ 

°1^°J ^>^^(Rp)7> #7] ^ #5.^ TflolH 6^1(6)^ ^l^^ofl ^j^jya. 

':. 

<33> 51 2d* , $7} <£*}z\x}^ ^(8)^: #7l Tflolfe 

<34> £ 2e» , #7l #5.^ tIHh 21-^(6) ^ #7l ^ ^^nv( 12 ) # 

ofl #JL^ TllolH £^^-(16) ^ ^^3^(18)^- ^itfls #7} 

^}^£EL^(18)^ #3^, ^sH^CSiC), # 

<35> £ 2f# ^"71 5}ED}ia n -|(18)t A>^1 ^-71 ^ 

€ ^^^-(12) ^ #71 7l]olH £^m-(16)°l 5.#€ sflEi^W. 

#71 5fEt.fiH D -| 3flEi(18)ol 71^: #^1 ^5)lolA-l ^^Sg- *\^}jl t 0l« 0 V^ 

Ti^Z}-^ ^71 5}£D}ia D -[ 2flei(18)Sl ^&6\] i3llol^(20)l- ^ ^ ^ # 
71 ^H^O)^ ^^^o] tt7fl^^Cf C-l ^ 1-5.^ TllolES.^-0] ^ 
^71 ^^A-lol^. ' 
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<36> £ 2g» #2:*]-^, <#7) S>=n>^ S nV 3]^( 18 ) '^M S}=D}i3L^ 3fl€^ ^ 

°fl ^€ ^H>H(20)» ^-144^35. °l-§-«H TlMH £^^(16) 

■I- ^ ^<3^(12)-g- ^3 A o VJ f tS^ TflolH 5} 

°fl , x^ -S-71 ^ ^"3^(12)4 ^-¥- (over lap)£M & 

<37> £ 2h» ^-S^, <#7] 5}£4i3°4 2fl€(18) £ ^M*l(20)» ^Titri}. 

^"71 ^ #5L*g TflolH b}o](6) * ^ T^olB e}°J(16)^ ^^^jo S k y ^ 

°fl ^Str €5.^ TflojE gJ.o}(22)°] £4. 
<38> E 2i« ^-71 TlMH SKK22) ^ ^7l ^ £^(12) 71) 

°lH?i ^<a^(28)-ar ^^trtf. # 7 1 t!) o] ^^^(28)^- 0N0(0xide-Nitr ide-0xide) 

nvo.^ fgs£ig + oiq. a o V 7 ] 7flolB?i ^^^-(28)^: «1 ^ nflS.il) #*) o) ^7^7] 

Si fl*IM ^A^r ^ a] (coupl ing ratio)!- a^*Mf ^tf. rrf2} 

^"71 #3.^ 711 o] B 5+ ^(22) -i- tltf- ^3.1% 7fl°lH eKl(6) £ ^ TlMH 
^(16)AS ^f-^LS*) 7llolH?i ^^^-(28)^ S^^M ^^^]7ll ^ 
7)l°)B?i ^^^-(28)51 7fl3tiAlEii7f 91^1 ?H ^^r- 
<39> ^>7l Tflo)H?± ^<S^(28) ^Hl S^^OO)^ ^#*r^f. 4 V 7l S*l ^(30)^8: 

^ fl^. 0)0^, >y-7l S^(30)£) o^)-a) ^7) £ ^ 

^(30)£) #^A>oic (salicide) ^o. ^e)A>olc^ (3 2)^. 3^ 

A o V 7l .^^A>o]=nV (3 2)^. S^B(Co) ^^A>olH.^, E)E)-^(Ti) ^ ^ A> 0} t= n)- > q 
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E )A>olcnl. ) p d( ^=) A^A}oln?V ~o\}*\ AjEM<£ o]± Sj-i^o} ^elAj-OlcqVO.^. ^ 

• 5L 2j» 4^ A>^1A1Z]- ^-g- ol-g-^H ^"71 ^^A>ol = nv ( 32) ( 

*K30), ?1MH?> ^^^-(28), ^ TflojB 2}<>](22)* ^>7) 7l^ S^-§: 

^ flfl^l JfllH^SH 3^K1(34) * 7flo]H(22)l- ^tt^. ^"71 ^-ELHKl 

(34)£r S^°fl W>Sf ^-o] x^ofl 3g^*l ^o]o] sl^ ( ^71 £)J=&K](34)c>l 

#5.^ 7iMM(22)^ 7>S^|5^ ^-f °flir -g-Hir ?1HB7}- ^4 

°loH, £ l a # #S*>^, #7] ^sfl-oil 4a 3 s| sflf](35)-8r ^A^cf. ^-71 
4^(35) ^ ^^^o](34)^ ^zj-p^s. o)^t\^ ^7} ^ ^^(12) 

* <?l^Kr ^^-t; ^iS. %-X\6\] ^(island) 1 = ^ 

(12)* 

^"71 p>^H.5V ^(35)* ^171^>ZL ^2Eie}-<?}(34) ^ #7l 3) = ^ 

(12)* ol^oi v\^3_s, o]^\c^ ^7} ^ = e)-ol(34)^ *^^^ofl ^ 

^ <^(36) ^ 2=3]°] <3^(38)* al^l^ ^lae] ^^,7)% ^ 

^1 ^^^(SL^l^r £A]s|oi 01*1 ^r-g-)^- *\&is\jL, ^7} ^(35)* & 

•S-^ ^(40)* ^^W. #7l ^(40)-^ ^-71 ^£Le}o](34)^ ^3i*V h] 

nflS.^ ^^w o >^uZf 71^-^ O.S -g-^^cf. 4^, ^<3^H1 ?1(P) ol-^^oj 
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<44> £ 3^ 7fl2 -S^H* ^Ej-vflfe JE^t-fl, 9l(P) ^"71 ^n>^ 

*m 5fl^(8)* ^l7l*H *}Jf tIHh. e}o](6) ^ ^ ^<S*Kl2)°l ^a) 

oil ^#^1 -#3HH ^*)*Rr 3* -^.2.3. t.Vcf. £.1^ Jr. '14'^ °1(P)°1 ol^<ys] 
^-fr <?](P) °l-8r <H1 M ^1 7> lOOKeV »g l.Ox 

10 13/ cm 2 ojAj-ol 5\5HZ. a^*H Aj-7] ^<£^(12HH<i] o]^<y ^.A>^^(Rp)7]- 

TflojE 2}ol( 6 )^ °l^-g-ofl ^l*}^ 

4 ^ (18) ^ ^2fl°H(20)» ^<H1 ^a]^ 74 -g- 4^jo S *Vcf . s=*r, 

-#7l ^^3^(18)* 3flE^*V ^ ^lo]A-l(20)l- ^ofl ^Al^- ^ 

£^-»Mr. '24'^ «y(P)ol oj^oisl^ 74 -g- M-Ef^cf. o]( P ) oj£- ^oj dlui^j 
7]- lOOKeV ^l*]-^ ^$HH 1.0xl0 13 /cm 2 °}^°] S^*H ^7] gJg ^ 

^^-(12)oflA^ oj^og ^. A |.^^ (Rp) 7|. ^v 7 ) §>Y f-j^ ej-o](6)^ 91^^ 

<46> £ 5^ -g. ^ 4 ^A] ofl-i- uJ-E}Lfl^ o](P) ol^ogo. Ao V 7] ^tp). 

2fl^d(18) ^.^"71 ol^(20)l- -^l*Rr ^^SLS. ^tj-. £ 

^JL '26'^r *i(P)ol oj^og^^ ^EfHflcf. o](p) oj£- ^og^. ofl u| ^ 7} 

lOOKeV o]^!-^ ^3H*| 1.0xl0 13 /cm 2 °}^°] 2:^«H ^7] ^ 

<47> ojAj-ofl^ AJ AH 1 ^ S^oll o}*fl ?±^£|^r %o) 

Ofqjl, 7l#^ A>Aj-^. 9}cHi4^i &i=. ^ *-)HH CZ\Z] 7^1 £^ ^ 

32-14 



1020020064768 #3 2003/5/3 

^-71^- ^-o] o]^^l H^l^l^ ^(gap-fill) ^l(P)* °l£r 

^ Ml- ^ flfe alfl^ ^|££] ^12:^ ^ ^cf. 

^ AfolH(trap site)* iL€^ 
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714 ^'-Ha €3L*D tIMh e}<y-i-* *§#*Rr #31; 

#7l #jsL^ t1)o1e e^oji- A>oi^ M 31*11- $-S*H=- #31; 

#71 B€*l ^ #71 TllolH Aj-o]^ 7^ (gap )o 1 i ^> ^ ^ 

€ ^*Hir #31; 

#71 711 °1B * #71 ^ £o*tq- #6fl TflolBTi 7fl^fl^V £ 

*$^«Hr #31; 

#71 h^bJ- w €sL tg ^joiH ^ #71 

°fl ^>7l^J^^ #sL^ TllolHl- ^#*l~b #3l» 3L^-*Rr Hl^^"# nflS^ ^ 
#^<H1^, #71 7£i§ °1^# 7flDl^*>7l °l£r^ 

21 

Xl l 

#71 °l-$r ^og^ o](p) ^ 531- ^ Ulfl^ DflSS] # 

*|S] all 2:^. 
3] 

XI 2 %H1 SZ<H^i, 

#71 1-^1- ol^oj 6. oflu|^7> lOOKeV o)t}^\ ig^HH 2.^^ 1 .OxlO^/cm 2 
°1#°1 a^fc 3^ a^os. t}^ til^)^ Dfla.^ ^jo] ^l^«v^. 
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13^* 4] 

*H 1 %H1 5a°H, 

5] 

*fl l %H1 sa^i, 

3^ ^IS-E) ^lS«o V ^. 

6] 

*H 1 *<M1 5&°H, 

^"71 ^ TllolH Bj-«1* 7l^# ^zJ-*H H€*l# *g^*Hr #7fl; 

^71 £ 4>7l ^Jf f-sL^ TflolH ^o]# A>ol^ 7j( gap )o 1 l ^7} £-3!- 



32-17 



1020020064768 <QA- 2003/5/3 

?1^ £31;- 

°im s^-i- ^*Kr £31; 
31; 

^-71 sIEdI-a^dV sj]^^. Alz]-n>^35. o]-g-^^ ^7l #-*f 7fl°lH-£*l^ 

#5.^ 3MB sl-<?]# ^*Rr £31; 
^>7l ^ D [ia D -l ^lTl^ £31; 

#7l ^ 3MB ^ % ^"71 ^ ^c^n| ^ojj ^ole^- ^<£uKg- *g ^ 

£31; 

^•71 3MB£ %<$n 51*1 ^M- ^sRr £31; ^ 

4>7l ^-71 ^ ^ SfrJf 3l°lB 2^-0]# BflE^SH ^S^Kl ^ 

#7] ^HeKloll ^>7l^^^ 3l°lB-I- *g^*Rr £31 « i^*Rr °flS. 
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